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ABSTRACT: For the wave propagabtic theory and its applications,
tho asymptotle law of decreasc of the diffraction field
in the geomebrlcal shuadow of 2 convex body for A—0
Is ol preat interest. There 18 no ervact method known
ag yet. The present paper analyzes this problem, and
asympbtotlc equatlons are developed expressing the field
in the shadow through averaged characteristics of the
wave propagabtlon path. Thig prohlem was also tavestl-
gated by S. 0. Rice (see U.S. refs), but only as far as
the development of approximated rformulss for the zone
near the light-shadow boundary. (1) Statement of
Problem. Expresslons of golution as a Serles. A plane

Card 1/15 wave g 15 asswumed falling upon @ parabholic cylinder,
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having a parabola parameter h, at an angle yb to the axis
LN

cylindar generatrices.

of the parabola and normal to the

Card 2/15
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The wave 1s glven by:

N ,:.]I; xalndg - veos )

(time Tactor c" Wt omltted). A Cunctilon u = u, kv 15
Helmholt: equation Du + k2u

= 0 on the cylinder
Follow-

soupsht which satilsfics the

0, with a boundary conditilon u|z
surface and radiation condlilons “In inftnity
ine Rice's designations,
are Introduced:

functions Ub':‘) and Wy, (=)

W@ Lot e e i,

W

3/15
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Asymptbotic of a Diffraction Fleld
dow of an Ideal Parabolic Cylinder

where W is contour shown on Flg. 2 ii the complex plane

with a cut from — o to 0 (- <arg & <T); U
is determined by a similar integral taken along contour
U. These functions are expressed through Weber's func-

tions D, (z):

W, () - o 22t

D, (V22
Teo+D

Uy () = Quteste

The Wronskian for this system 1s:
.,v"x'

WA, = WV 3 T o

Card 4/15
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The plane wave can be resolved per Hermilte's functions:

%

A k] ; i AN e - e niae
et oo Yot Byt (- g BY 1L VR 0 (i
a - Hou - -

;};- (in the above equation an%rbelow forq;implicity 21 and
L 1 -1 ,

A -1 are written for e T and e ‘r), for which
asymptotic formulas are developed, which are valid for
all values of 0 <:|d/|<:7ﬁ/2. The secondary fileld is
expressed by superposition of functions:

kol (Vi3 %
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in the Shadow of an Ideal Parabolic Cylinder S0V /109-5-3-7/26
satisfying the radiation conditions for 7) — @, and
the solublon of the problem may be written as:

i
f . ; H Yooy me
TSy i_l,- etk }_} n!\w— 4 (lr%-)" Un(Vik3)
“ ne 0 =7

N

(¥ —2kd)
w, (1 Eikh)

w Lt ik - Wl =ik g) )

This series converges slowly for large k (kh>>1), and
in order to find the asymptotlc 1t 1s modified per
Watson's method into an integral per complex varilable.
But before this the simpler problem of current induced
on the surface of the cylinder 1is investipgated.

(2) Asymptotic of Currents on the Cylinder Surface.

The variable J = iluj is called current for Dirichlet's

dn
problem, but j = ué; or Neumann's problem (in electro-
dynamics J is propoTtional to the current on the

Card 6/15 surface of an ldeally conducting body). Differentiating
E e T R Al Bt
10 gk E L ." .1‘ f_ !' m‘
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(3) and using the Wronskian (2) for the Dirichlet
problem, an expresslon of J 1s derived:

YR NI

we .
JS sty gy (| Dkh)

The contour €, lu shown on Flg. 3. The integrand of (4)

is a meromorphle funchion with poles of the first order
at points Vv = 0,1,2,3,.... Conktour Cl can be trans-

formad Inte the vertlical stralght line 02. In the

shadow, where €I?> N2h cot , the asymptotic of the
Intepgral per CJ 1s determined by the poles of the inte-
(since

prand functlion, whlch are located left of 02

In this cace T, can b2 transformed into C3), a3 stated

Bl
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Mg. 3.
by S. 0. Rice (see U.S. ref). Therefore, in the shadow:
R - RN i) e 4. @)
1= lf P N'('?_'"-'i-'"sin ) 71)””_ (1
7 ) N v
card 8/15
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wheroe 1/.7, = rools of {funcktion WV 'V ~I~.’.lkh. To deter-

B mine the asympbotic of the fleld for k —> oo, the asymp-
Lolile formulag e n(“:d(‘:d for functions Uy, z) and WV
(#) tror lapme vatues of P and =, For tha funztion

Wy, (¥ -21ikh) the r'::n,io wo/2p 2 1 ani its asymptote
arc exovesscd by Foekl'y type Formolan (popendlz A),

For funebion d,, (V ik &) bl w? “".'Z! Iy Cintte
and dees nol soproasch one; whersf{ore its zssymptote 1s
cxprossed by Cformulas of Debye's Lype (a:r)ﬂnuj_f d)
Subutitubing Lhe auymplobic formulaz into (5) afte

lon: transtormations Lhe rormula (6) 1s derived, where
111 tm'm:: of the series ore small comparsd with the
firvel teras, and can he included into th? term ©

{(.\} ) ”J '3 }

. - l‘.';.‘ ",,’ k(*},)qﬂ» sni -
[T s = esp (- ikl e D) (1 -+ 0 {(khy-¥), (6)
! ( 5" ‘) V mn-,.‘ w' ll‘)
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viherse

3 e
O 283800 T )~ AN

(3) Asymptote of the DLffractlon Fleld dn Space. The
sovries (3) s transformed per Watson, and 1ntegr§ted per
C3 after deforming contour C1 to C3 (Fig. 3). Substlitut-
_i_iu‘g the asymptotle functions of Debye, E‘ch{, and St:j.v].—
ine Into the developed expresslon, and alter several
transformations and substitubions, the following equs-
t.ion ls derived:
o ani .
s AT (R0 (k)
' (8

Curd 10/15

|
P | i
NPT 1
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(11).Irli,cL‘Q.z"el;at.i(_)x'n of' Results,  To prove that the
derived asymptoliic formulan can he ;a'iiy explained 1
terms of the peometrie theory of diffraction (s2e 4, g
Keller, U.5. rer), Fig. % i3 shown, whepe p = ;;naant
poini‘qf the Inclident ray; n = polnt of 1ﬂ;aﬂhmwhfyof
thg diffractlon ray (Ldﬂ”“ﬂt to curve from ;5 servati
901pt M); Q = bace of perpendicular from 9 to the o
incident ray. The goometrical Lerms are deterpinad
through the parabolie coordinates of poink I’( :

and ansle s of tneident wave,  The z».s‘;'tl;*ptot‘w f‘ t?Zx
diffraction field at point M is deri?e&. ' th

in the rm ol

SN T
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o

Here, .a(P), a(N) = curvature radil of parabola In points
e

P and N; r, = length of tangent NMj

= sum of lengths

of tangent QP, arc PN, and tangent, NM; and

N
= S(ig’,,f:,i(;j)"\)'btls

g

is the averagsd characteristig oi Lhe wave propagation
WX . 1a . o
path PN; the real number (—31 ) 1s the first root of

Alry integral:
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"

p(-cp) -0 for 1Y z?b‘ h-';"); 20 e 2,9381; 0" (—-2)) =2 1,2428,

The current on the cylinder surface for same notations

181
. ,.i ‘: V - . ”(ﬁ , P
! ™ ( _'u) (JI")’/]' '/i((:': eap { il e ) (-0 ((].-h)“'/l”. (10)
-‘I i N E

: The final asymptotlc equation for the cese of magnetic
e polarizatlon of the incident wave is glven without
derivatlon:

—|". e (Y y Y
w (MY = Yome ! ! (l‘.L‘,_’_’)'/‘ (“_i_i_.’."_))' “y

S (- ;l)l_. f—:,—,::"' 5

coxp ik T} (0 (). (11)

0513R000619130002-9"
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Shortwave Asymptotic of a Diffraction Fileld
in the Shadow of an Idesl Parabolic Cylinder

Here,

1
2 = first root of derivative of the integral of

Airy:

Pl 005 e 1,018, e (- 2) 20,0404,

Lt seems that-Eqs. (9)-(11) expres

23R A universal asymp-
totic law of shortwave diffraction on an ideal smooth

convex cylinder. A. N. Tikhonov guided this work.
Appendix A. Given asymptotics of Foclk's type for Her-
mite's functlons and asymptotle of roots of function Y.
Appendix B. Debye type asymptotle for Hermite's func-
tlons. There are § figures; and 11 references, 7 Soviet,
2 U.5., 1 U.K., 1 German. The U.S. references are:
J. B. Keller, IRE Trans., 1956, AP-4, 3, 312; §. 0. Rice,
Bell Syst. Techn. J., 1954, 33, 2, 417. The U.X.
ence is: C. Chester, B. Friedman, . Ursell, Proc,
Card 14/15 Cambridge Phllos. Soc., 1957, 53, 3, 559,

refer-
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AUTHOR: Ivanov, V. T.
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TITLE: flectromagnetlic Waves Bebween Two Confocal Parabolile
Cylinders (Brief Comnunication)

PERIODICAL: Radiotekhnila 1 elektronlia, 1900, Vol 5, Nr 3, pp 522-
520 (USSR) ‘

ABSTRACT: In the theory of bent waveguldes the problem of a wave-
gulde conslsting of two confocal parabolle eylinders is
of speclal interest because there 1s no transformation
of different wave types. This problem has not been
Investigated yet, and the author refers to the only
paper known Lo him which deals wlth related problems
(Ye. R. Ustel', ZnTP, 1955, 25, 10, 1798). The two-
dimenslonal problem of wave propagation, varyilng in time
as per ell in a wavegulde with ldeally conducting walls
in the shape of confocal parabolle cylinders (Fig. 1),
1s investigated by solving the wave equation:

Card 1/20 Au + kPu = 0
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Electromagnetic Waves Between Two Confocal 77971
Parabolic Cylinders (Brief Communication) S0v/109-5-3-25/26

. for boundary conditions u = 0 (H-waves) and du/dn = 0
T (E - waves) on the waveguide walls, In parabolic
coordinates:

- » —E
gy Y=g

- the wavegulde walls are coordinate surfaces, determined
by 7], = \J2h; and . = \/‘2112. The Helmholtz equa-

tion in parabolic coordinates 1s:

Card 2/10
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I . a’u Ny

0(1 +a § -+ Kdizn, M ue= 0,

What is sought i b a solution satlsfying boundary condi--
N tions u =0 or du@dmM =0 for T= T)l and  T)= T),,
B having the shape of a wave moving to infinity for g—i—
C + ., The radiation condition satisfied by this wave
for 6~—+ co is:

lx_lgtm}e(e d.+|ku> 0.

S

Separating varlables u = (é g (7} it is found that
Card 3/10 X(é) must satisfy the modified Weber'!s equation:

xmﬂm Frai
AR

v p
FERE ¥ "-~--,'t 105 l X"
733
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Electromagnoetls Waves BDoetween Two Contocsal
Parabollc Cylinders (Brief Communication)

X"+ (k

and radiation condition for*é-——r + co.
the limit problem is:

Y4 (A2 ) Y =0,
T =Y (T) = 0 (1 Hewann)Y' () = Y7 (M) =0 (5 £~ waree )
U]
where constant a is a root of this boundary equation .
(all a are real numbers). Solution of equation for X(f
1s given by Weber's function:

P_ia (VIkg)weD 11 (— VIR
2 .x EIRETY

m

13-
For simplicity we express VE = e L. Of thes¢ two

functions, only one: D ,'(VﬁP)
1 a 5h
Cerd 4/10 T
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’ satlstied the radlation asymptotle for élw~'-+ 00, which

is:

Do, (V20>
—w it

(134
T
=e (Vukg ¢ .

For'él—*'- 00, the asymptotic expression 1s:

b ihEs 1 e ia { i4gs
E o e - — 4 i
‘ 5 — in (/\ 3 ) 1 @

: Proc—o® (Vuiks) 2kJiﬂ“]' M TRk Ve gy
: (o m
N ! (z ”‘gk)
» where the first term 1s the primary wave coming from
H - 00, but the second 1s reflecled wave propagated in
the opposite direction, The reflection coefficient
Card 5/10 (ratio of reflected wave amplitude to amplitude of

22— ::).
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incident wave) is:

ln _ra

=] (l/ ’Il\’) aw [‘

,l—

because

- ther .
Card 6/10 where b,

r = ¥ FEreT T T T Ry S S e S TS TS
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The frequency at which T =R - 1/ V2 is called critical
frequency, and corresponds to the case when a = 0 1s
the proper solution of the limit problem (I). To deter-
mine the relation between the eritical wavelength Xcr

and wavegulde parameters for the simplest waves Hl and
El, a = 0 must be consildered the minimum solution of (I).

Equation:
2

no
Yo+ kcr

has the general solution:

ey e
ey e V] Tl ) (g._' J
¥ (q) = } q[AJ%_( )+ nr_y (% ) .

Card 7/10
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=3=cD

At boundary co ‘
Yy conditions Y( \/2hl) = Y( \/E‘hg) = 0 (for

H~wave) the characteristic equatilon

s for determining Ke
1’5

Jl/ (ktﬂ"l) J‘A(k‘”hn)
o by = Ty

5 Analogously, for boundary condition Yl{ n l) = Yl( n.,)
| 2

= 0 (for E-wave) the characteristic equation is;

AL ALY
. J_%(;.c“h,y "‘J_‘u’(kc:ﬁf)"_
?he dependence of )\CP/h2 (where )
the ratio of parabola parameters h
and E1 1s shown in Fig. 2.

cr =27 /K,.) on
E/hl’ for waves H
For determination or the transit

Card 8/10
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coefficlient T with relation te the wavelength, the root

a of Eq. (1) must be found asg function of k. Filgure 3
shows T vs. X. for different wavegulde parameters. The
transition from the above case to the problem of & three-
dimensional wavegulde, limited by two parabolic cylinders
and two planes perpendicular to these cylinders, 1is not
difficult. There are 3 flgures; and 3 references, 2
Soviet, 1 U.K. The U.K. reference 181 "Tables of Weber

Parabolic Cylinder Functions, "National Physical Labora-
tory, London, 1955,

';f "ASSOCIATION: Department of Physics, Moscow Government University imeni
R M. V. Lomonosov (Fizicheskiy fakul'tet Moskovskogo
gosudarstvennogo universiteta imeni M, V, Lomonosova)

SUBMITTED: Mey 9, 1959
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vanov, V., [.

S emeTed el ot

ction of Plane Short Electromagnetis Wives on
dmooth Convex Cylinder at Acule Angley of Incidence
(Briel Communication)

Radiotekhnika i elektronika, 1960, Vol 5, Nr 3, pp H2h-
523 (USSR)

In the present communication the results of a previous
work by the author are generalized (NDVSh (Phys-Mathe-
matical Series) 1958, 1, G) ror the case ol nonnormal
incidence ot a plane electromagaetic wave. The polariza-
tion of the diffraction field and currents are investiga-~
ted. On a convex ideally conductive cylinder a plane,
plane-polarized electromagnetic wave, falls at an angle
4 To the cylinder axis, varying in time as l"yQL. The
cylinder generatrix, which is the boundary of the geo-
metrical shadow, is made the z-axis of & rectangular
coordinate system. The ¥y -axis is an external normal
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Diffraction of Plane Short Electromagnetic Trare
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Angles of Incidence (Brief Communication)

to the cylinder at a point on the =z-axis, while the x-axis
Is a tangent directed towards the shadow (see figure):

In this coordinate. system vector K has components:

{f.". 8in8; 9; 2 cos 0}
€ 4

sard 2/15
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The waverield around the cylinder 1s represented as the
sum of the E-wave (for which H = 0) and the H-wave
(with E = 0), which are exprefised through the electric
and magiietic Hertz potentials:

-

B o=t “’“-”‘;-}— ket ﬁm' ii_: — themie ﬁc Jrouas dems ﬁ"‘

; 2 m i op "
Only components ]l: and T[z are different from zero,

and are denoted simply by J[® and J[™. By introducing
potentials the vectorial diffraction probiem is divided
into two scalar problems:

fan® 4 onr=o,
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anm

{Aﬂm-bkﬂlmr=m

.dnn"

The primary plaise wave 1s resolved into an electric
and a magnetic ~ave. The gsolution of (I) and (II) is
sought as: : :

lr=ng+mnm=n$+&

where functiong uw and uw must comply with condlitions

of radiation ir infinity. The three-dimensional

problem with lrclined Incidence of the primary wave
Card 4/15 can be reduced to the already known two-dimensilonal
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Dirrraction ot® Planc Short Eleotromagnetl ie TOre
Waves o a Smocth Conves Cylincer at Acub SOV, L0 -~15 = 32226 /26
A””],,m L et IV ER (,"/L.Lm el ..'tL Acute 30V, 1095 -3-026 /26
mles o netdence (Briet Comrunication) ’
problem ol diffraction on an avbltravy cylinder (see
ret above ), assuming: .
ne - 1 ‘x‘y)(:u cuﬂ; u"‘:.t) (r.y) Jthrcosk
F YR L o - “y . 73 “
.};:)ll ’L.il\_ lt\mu,.umn‘., Uk, y) and U(x,y), voundary couations
arse ptivens )
AU - KU =9,
Ulg =0,
U = Allk‘x+ v, ()
AlD *‘ k:“/ =1 0'
ou
, on |y =0 ()
R 0 = A thx -
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Waves on a Smooth Convex Cylinder at Acute SOV/109-5-
Angles of Incldence (Briet Communication)

vhere

. p i !

Ly = k sin [ . { Fl"'[' . ] ﬂ s 'r’
R Aaind v == iy

2 s o

MEICVIR I ) n
and tunctions v and v satisfy radiation conditions,

Ip the vy plane new coordinates S,n are introduced,
whers n s o bortest distance from point to C[llndCP' g
Li corresponding length of guideline S, measured at
chadow boundavy; a(s 3 denotes curvntur‘ radius of this

cuideline. It 15 assumed 1 ga (s)2> 1. Equations (1)

a?d (2) may be solved based on the above reference uric
Tﬂe'lleld in the shadow, satisfactory far away from thé
cylinder (l no> 1) is:

Card 6/15
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e 28 ’ v S Ta T RS M [ ) 4 - g =
I.IIL,.] s ol Incidence (B[ fLet Commuai cat ior I) -
. ~'§ v (Yo i () Ye
UMy .- .- : ! t o o
(M) A l ( } ( ) r,“t(’.?ldb. (E,): i
2l (0N s\
U (M) = — / ! _L .._-'_ ix
[/ (M) = .l , l"u( 5 RIAC }:,\‘, ¢ ™
vihere
i1
'y " it
. - ;
4 B < W T e S\ ey
5 (Fu) l/Y; i ¢ wy (1) dt; g (Eu) =2 = X ﬂlEAf RETAA di;

Vs w, (t)

Here, s is ¢« yind Y ,
ere, s o1 tangent point of tangent rassing from point
M to curve §;
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Difrraction of Plane Short Electromagnetic 77972
Waves on a Smooth Convex Cylinder at Acute S0V/109-5~3-26/26
Angles of lncidence (Brief Cormunication)

Po is length of tan§%¥§ SOM;f“ , vontour on complex

oL
plane through v ¢ 23 to 0 and further to +o00; wl{t)

and v(t), Airy runctions, lHLPOdUPLd by Fock. For the
field iIn the thin "boundary layer" ad Jacent, to the
cylinder:

= (a)i-) /_p

applying the correcting amplitude coefficient

TN UM,
v =4t ‘(ﬂ (;)) F (;IC)I

Card 8/15
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whorg

are the well-known Fock's functions; €?=(“Kl )3 The
a(s]
v“prcbs1o?? of Hui;" pot;ntiz%s contain an exponential
USRI § 1< sin + 2z cos
I?LtOl em = ); the part of the power
exponent in brackets is the length of the geodesic line
ol the cylinder under angle to the generatrices
Equations (3), (&), (5), (8) are transformed into
invariant form:

Card 9/15
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(6]

PR . ] ]
Y RS VAN U LAY
W — i ]S e 2

o, 2 £ (5.

for the field in the wave zone (kn sin 4 > 1), and

oy RN
0= A (7ors) F ey (5)

" H N o
i :f'ic""(m) F(5 1) (6>

1
for the ficld in the boundary zone n (g%%xj. The
=3 [ § Yt

Card 1071 current distribution on the cylinder surface is
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Investipated, using equution:

- ©

I g

an

¥ Ll ) 3 Yo b » AN g Hare > X .
ot Ll.n. O %,L'\.‘LL.[(.—L./pL wave the c-component of current
only is ditlerent from sepro:

T

w0 (e ROy,
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Difiraction ot Piane Short Electromagnetic 972
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Angles of Incidence (Brier Communication)

For the mugnetice-type wave Lhe calceulations are more
complicated:

€ |- anm - ¢ A - ¢ n" ..
1" == i [" X (gmd 9+ Bl = ‘,‘—r__k’sm’ OII"'e’ —Eik »:os\')———-as e

—— N —-
where ¢ and e, are single vectors of tangent to the

cytiader directrice and generatrice. This equation
is transformed into:

mo € o
M 3 K sin de “ (“—(',;) A/(6),

Card
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fion of surfuee zurrents in the shadow and half-
almost coincides with the geodesice line. Cal-
ol bLher 2levtric and marmnot ield in space
adjacent layer prove Llu the directicon of the
. mov o vector almost coincides with the diffraction
vy (Lm ent to the peodesic line), the nugnetic vector
- o E-wave being parallel to the nc*mal to the cylinder

in the tangent point; direction of the zleciric vector

ot H-wav directed d”qleOHol/ Ths voltage amplitudes
card 13715 of Lhe Hleﬂtrlp and magnetic ields ars:

The die
shindow
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Mipglen of lncidence (Briel Communleation)

/umnwl a5 ‘l‘l‘“’\'/bjnl (' ‘/
I‘"u

) e

¢

o electric-type wave

)kah(m;/ i )
. ( 5 ) KA for muyyneble-type wave

Since fading and addiflona7 incidence of phase, deter-

S22,

mined by functions (,. o and £( & o] are different

o for electric and m1gnptic waves, the wave in the shadow
- area is elliptically polarized, and is plane-polarized
only for pure H-waves (1 = 0) or pure l-waves

i ( Y= Tr/2). The process of wave penetration into
j'i the 'shadow arez starts with thz current flowing fron

Sep the illumined side of the cylinder téd the shaded side,
4 or with the plane fading wave being propagated aloung
the peodesic lines; this wave radiates and at each
point in the direction tangential to the geodesic line
a diffraction ray ic divertoed along which the wave 1o
propagated to bhe observation point M, fading in
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AUTHORS:: Rolinskiy, V. Yu. and Ivanov, V. I.

TITLE: The heat-exchange of a smooth cylinder in conditions
of free motion in a medium with su:sonic perturbances

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 4{ 1962, 89, ab-
stract 4B587 (Tr. leolayevskogo korablestro:.t. in-ta,
1961, no. 22, 81-84)

TEXT: The heat-echange is studied of a heated cylinder in a medium: Ejb
subjected to the action of subsonic vibration. On the basis of the
experimental data of two investigationsa, the a&tpors find the ex-
perimental dependence relationship N = 0,776 RY*?, which indicates

that the scoring of the medium intensifies the process of heat-ex-
“change approximately by 30%. The experimental data obtained by the
“authors indicate a Batlsfactory correspondence with the above-men-
tioned formula. 8 references. / Abstracter 8 note' Complete trans-
lation._/ : .
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50Y/155-58-6-30/36
AUTHOR: Ivanov, V.I.

TITLE: T"piffraction oX Short W&ves,yon a Smooth Convex Cylinder

PERIODICAL: Nauchnyye doklady vysshey shkoly, Fiziko-matenaticheskiye nanki,
1958 ,Nr G,pp 192-196 (USSR)

ABSTRACT: The author considers the diffraction field in the shadow region
of an arbitrary convex cylinder. The wave number k of the in-
coming plane wave 1kx

Ua =6 is assumed to be large. The author

geeks a function U = eith + U* which satisfies the Helmholtz
equation AT s k2U = 0, the boundary conditions U = 0 or

LA -1/2 .
2n AT ik U = o(x ) at infinity.

93——11 = 0 and the condition

He essentially uses results of V.A. Fok ["Ref 1] and A.S.
Gorysinov [ Ref 4_7 (reduction of the problem to a parabolic

equation), and some considerations of Xeller / Ref 5] . The
final result contains among others the asymptotic expansions
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Diffraction of Short Waves on a Smooth Convex Cylinder SOV/155-58-6-30/}6

for the diffraction field given in /"Ref 5_7.
The author thanks A.N. Tikhonov for posing the problem and

D.P. Kostomarovy for assistance.
There are 2 figures, and 5 references, 4 of which are Soviet,

and 1 American.

ASSOCIATION: Mozkovskiy gosudarstvennyy universitet imeni 1{.V. Lomonosova
(Moscow State Univorsity imeni M.V. Lomonosov) l'!//

SUBMITTED: Uctober 21, 1958
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IVALOY, V.I.

Simple diffractometer for single cryatalg, ;g;eg gr'léghe URS-
- 1t. Kristallografii 5 no.5:783- - .

- 501 frwey % (MIRA 13:10)
S 1. Inetitut geokhimii i analiticheskoy khinil im. V.I.
Vernadskogo AN SSSR.

(X rays--Diffraction) (X~ray crystallcgraphy)
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AUTHOR: Ivanov V.I. (Moscow)

M ——————.

TITLE: Diffraction of plane short waves ona parabolic cylinder

PERIODICAL: Zhurnal vychislitel'noy matematiki i natematicheskoy
fiziki, v. 2, no. 2, 1962, 241 - 25k

TEXT: The author considers an ideally reflecting parabolic
cylinder on which a plane wave falls.A solution of the differential
equation is obtained in the form of a series, which is transformed by

Watson's method into an infinite integral of an eypression containing
Webert!'s functions and gamma functions. Instead of the sclution U the au-
thor studies the "current" I equal to the value of aU/dn (in case-of
Dirichlet's problem) or U (in that of Neumann's problem) on the surface
of the cylinder. The expressions in the integrals are replaced by their
asymptotic values and are found to oscillate in & certain interval and
to decrease exponentially outside it.The method of stationary phase is

applied to the integrals of the oscillating expression and it is estab-
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Diffraction of plane short waves ... D234/D302

1igshed tnat the distribution of the current in the illuminated domain
is asymptotically determined by geometrical optics. It is concluded

that by the method of stationary phase one can find the position of

the most significant integration interval and establish where the for-
mulae of geometrical optics are applicable (a condition is given for
their applicability). Asymptotic formulae for I are deduced, valid

both in the penumbra domain and the shadow domain. The field is investi-
gated next; A quantitative expression is given for the wave propegating
along the surface of the cylinder in the shadow domain, and another is
deduced for the field at large distances from the cylinder. A single
asymptotic fommula is proposed for both cases. There are 6 figures and

7 references: 3 Soviet-bloc and L pon-Soviet-bloc. The references to the
English-language publiceations read as follows: S.0. Rice, Bell System
techn. J. 1954, 9a, no. 9, 705-716; J.B. Keller, IRE Trars. 1956, AP-4,
no. 3, 312 - 316 ’

SUBMITTED: October 26, 1961
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;. jelement

- |chemical analysis of which were described in an gar _ D
" '|AN SSSR wv. 158, 664, 1964). A sohematic study of tha single oryet
o 1dn x-ray cameras and with.a diffractometer has

.|stances crystallize in three different stru

'ACCESSION NR: AP5018718 T /007 0/65/0
| AUTHORS: Ivggoxgﬁggﬂzﬁé Varfolomeyev, M. B.j''

|Pervykh, V. G.; Plyushchev, V.-¥&. ‘
?{:'TITLEzr X-ray diffraction and infraved spectroscgpic sty

L - e B SRR R B
| SOURCE: Kristallografiya, v. 10, no.:k,'1965; 509-51

- |ABSTRACT: The authors investigated crystals of
" |perrhenate of lanthanum, lanthanoids,: and yttrium,
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Petroly, K. I.;

tetrahydratea:or7perrhenate*or‘rare earth elements. an

lattice structure, erystal symmetry, crystal unit. c
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: Vénadskogo AN SSSR (Institute. ghem Anjilytical Chemish
AN -SSSR ; Moskovskiy institut Y ; oy tik “%‘“I“‘Tog ,“‘i*‘l ey

g Lomonosova (Moscow Institute of Fine Chem cal Hechnology
*"fl{'i..:.suammmpz . 22Deobl | ENCL: 00 o em CobE
NR REF SOV:. 003 omzn

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619130002-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86 00513R000619130002-9

|h!lihi!l ii- 1 | < H‘I i1 x H

| 'AGC'?SSIONWI;IW o AP5018718

i cire renentatives of ,
;these three groups ‘are preeented The first group La(ePr), consists :

v;;;of crystals belonging to the - monoelinic 8yngony,‘ ) . ; :
; fP21/é with four formula units per unit ‘cell. e ,;~group includﬁ.
. Pr, N4, Sm, Eu, Gd, Tb, 'and Dy, with crystals of ”hombj_ symmetry,_and}
‘_fsnace group Cp 9 .- Pna2,, with four formula unit _per; unit cell._'The»

" -ithird group 1lnecludes Ho, Er,. Tu Yb, Lu, and Y, fﬂrmin fcrystals of
~:triclinic syngony. The space group is Tl: and the ‘uniti cell: containg.
. itwo formula units. The parameters of the unit cdlls: wnd the 1nfra~-
; Qred absorption spectra were obtailned for some of these: ¢lements.!” In-
~the case of the tetrahydrate of’ praseodymium perrhenatp it crystal’“
§1izes from solutions in both monoélinic and rhombilc syngony under -the
same conditions, - !The authors thank Ye. S. Makarov forn. interest 1n;' :
the work.t Orig. art. has. - 3 ‘figures and 2 tablew._ ; IERE N RS
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TITLE: 8 “Pr ; T B ':;'{Z
SOURCE: A1 SSSE. Dokgady, v. 160, g '1965 é:crs-eu : B

TOPIC TACS: scandium p ﬁ'“"xe"x wte synthesis,

jissinsd cerrhonaie: nooohy rirate

mhyah-oua c:nmdmm nd erhanate, paandium
~anduim pa lrimnnm tnb)ﬂmte, scaniiium oeenrte

—d
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AUTHOR:  Beogdanov, 0. I. (Candidate of technical sciences); Ivanov

- ORG: None

:TITLE: Celculation of a flat hydrostatic thrust bearing with centrel chamber taking
‘account of nonisothermicity due to rotation

'SOURCE: IVUZ. Mashinostroyeniye, no. 11, 1966, 59-6k

! (AN . -
"TOPIC TAGS: hydroatatlc bearing, fluidYmechemiss | hydrodynamics V“ﬁc“d«fL~4f£ weems.=
xyuxM,LL (,.,...\L , M%w,q—
’ABS”RALT The authors consider the problem of designing a flat externally pressurized
,thrust bearing with a central oil feed chamber taking rotational nonisothermicity into
~account Energy dissipated through pumping is disregarded. Thus the problem reduces
to a special case of the hydrodynamic problem of motion of a viscous fluid in the
clearance between bearing and base. It is assumed that flow of the lubricating layer
is lamina i, thet all generated heat is carried away by the oil, that viscosity is in-
dependent of pressure and constant with respecto the thickness of the layer, that
the lubrlcgnu adheres to the base and to the bearing and completely fills the gep ve-
tween them. Forces of inertia and gravity are disregarded and the lubricant is treated
&b an incompressible fluid. An expression is derived rfor the supperting power of a
earlng of' this type in terms of o0il pressure and viscosity, flow parameters and geo-

|_CardARPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619130092-9"}
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i

f

Imetric dincnsions. Formulas are also given for the rate of oil-flow, the pewer reguireé
t
f

ifor oil pumping, temperature distribution and the moment of friction. The article was i
presented for publication by Candidate of technical sciences S. K. D'yachenko,
iLecturer at the Kharkov Polytechnical Institute. Orig. art.has: ) figure, 26
‘formulas.

|

ISUB CODE: /320, 1// SUBM DATE: 190ct65
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| SOTCE: Avtomatika i telemsltianild, v. 26, no. §, 1965, 915*911‘* !
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TOPIC TAOS: frequency type gensor, computar t:m& autozatic caui,roli ¥ J/
A.BSI‘RAGT- The dynamic error of a primary-quantity-into-frecuatey gdndor is

heoretlcally considered. The sensor comprises an LC-type self-excited oscillater
zma:' a capacitiive parameiric transducer connasted to the grid clreuit of the

oscriiater. The dynamse error 18 glven Uy s To—{ e 0w (1 <1,
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INVENTOR: Kiscts, D. Kh.; Ivanov, V. L. 4/ .
ORG: mnone S /Zi
TITLE: Analog—-to-digital converter. 6Class 42, No. 182407

v ovarnyye zneki, no. 11, 1966, 99

SOURCE: Izobreteniya, promyshlennyye obraztsy, t

TOPIC TAGS: analog digital converter , computer component

ar two-terminal net-

ABSTRACT: An analog-to-digital converter containing a nonline
a diode, with a

work, such“ag“azrgverse-biased diode or a triode operating as
K . 3 .. T B

"Fig. 1. Analog-to-digital converter

“1 - Nonlinear two-terminal netvork;
2 - linear amplifier; 3 - capacitance.

Upc: 681.142.07
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ACC

cap
amplifier is coupled as a load to the two-
amplifier
common point between t
1 figure.

SUB CODE: 09/ SUBM DATE:

NR:  AP6021475
acitive feedback is introduced (see Fig

i{s connected tc a voltage source,

. 1.). To simplify the circult, a linear
terminal networl.
while its output is connected to

he capacitance and the two-

16Dac64/ - ATD PRESS:S /26 .

5

The inpur of the

the

Orig. art. has:
(JR]

terminal network.
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ACC NR:  AR6020717 SOURCE CODE: UR/0274/66/000/002/A091/A081
27
AUTHOR: Yakovlev, G. V. ; lvanov, V. I, b

TITLE: High-reliability slow trigger with digital input and a multivibrator
using current switches 1

SOURCE: Ref. zh. Radiotekhnika i elektrosvyaz', Abs. 2A642

REF SOURCE: Tr. 6-y Nauchno-tekhn, konferentsii po yadern. radioelektron.
T. 1. M., Atomizdat, 1964, 107-114

i

i
ABSTRACT: The use of transistors with different types of conductivity has made | §
possible the design of a trigger which does not have a vacuam tube analog and in |
which both transistors are closed or open simultaneously, These circuits, which
are easily connected in series: 1) arc not sensitive to the spread of transistor andi
component parameters or to fluctuation in power supply voltage, 2) permit the lb
use of low gain transistors. and 3) operate steadily within a temperature range of!
2g to +70C. Their disadvantages are a low speed (maximal frequency 1 to 2 ke)
and a relatively high pulse of the current passing through the bias voitage source :

TOPIC TAGS: trigger, digital input, multivibrator

| card 1/2 , UDC: 621,373.545
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IVANOV, V. K.

Gidromekhanizirovannoe proizvodstvo zemlianykh rabot potochmynr metodim (Bydromechani-
cal earthwork by a production=line method)e. M,skva, Transzheldorizdat. 1553. 32 p.

SO: Monthly List of Russian Accessions, Vol. 7, No. 6, Sep. 195L
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MASLENNIKOV, D.S., arkhitektor; Prinimali uchastiye: GOSTINTSEVA,
starshiy tekhnik-meteorolog; ABRAMOVA, V.S., starshiy tekhnik-
chertezhnik; IVANOV, V.K., maketchik-fotograf.

Sun exposure of building in block no.9 in Novyye Cheremushki.

Issl.};g mikroklim.naselemest i sdan.d po stroi.fis. ?0.1:34;53)'62.

MIRA 15:

(Moscow—city planning)

e
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’ AUTHOR: Ivanov, V.K., Engineer 28-1-17/42
‘ TITLE: Basic Dimensions of Washers (Osnovnyye razmenry shayb)

i-ﬁf PERIODICAL: Standartizatsiya, # 1, Jan-Feb 1957, p 57-58 (USSR)

of washers, since the dimensions of standardized washers did not
meet the requirements of the current production, The author sug-
gests a system of washer sizes for a unified state stgndard,
and a practical production method. The system of sizes - shown
in a chart - is basad on the inner diameters which have to be

i fixed in conformity with standards for threads and clearances,

! Since the outer diameters are not restricted, they can te select-

1 ed in such a way that in stamping of washers in mass production

’ y (in a series of sizes in sequence) the inner diameter of a

t~ bigger washer would be the outer: Jdiameter of the next smaller

!

\ 71 ABSTRACT: Industrial organizations have developed their own types and sizes
l

one, or vice versa. In such stamping, there would be almost no
waste.
The article contains 3 charts,

AVAILABLE: Library of Congress
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Ivarov, V.K.

Age and seasonal variations in the total protein level and the
ratic of basic protein fractions in the blood serum of Red Steppe
calves and hybrids of Red Steppe and milking Shorthorns, Trudy
Inst.morf.zhiv. mno0,3I1:88-92 '60, (MIRA 13:6)

1. Vsesoyuznyy nauchno~issledovatel'skiy institut gibridizatsii i
akklimatizatsii zhivotnykh "Askaniya-Nova®.
(Blood proteins) (Calves)
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GLUSHENKO, N.V.; IVANOV, V.K.

R Palenlimulus from the lower Permain »f the Donets Basin. Paleont.
ghur. no.2:$28-130 '61. (MIRA 1416)

1. Ukrainskiy filial Vsesoyuznogo nauohno-issledomtel'ské’go
instituta prirodnaseo para.
{(Novoselovka reglon (Stalino Province).-Xiphosura, Fossil)
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[ 1 RN 1Rk 8
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ANDRONIKASHVILI, T.G.; SABELASHVILI, Sh.D.; IVANOV, V.X.

f ;  Device for injecting samples into the KhT-2M chromuther?zﬁgip?;.é)
7av.lab., 28 no.5:631 '62. :

imii AN Gruzinskoy SSR.
L. Institut kb (Chromatographic analysis)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619130002-9" |



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619130002-9

. : ! HI 4 RN . .
biq SUEE Ram 1t R Mierle I i R | Pt [ i i
T R O Tl TR KN Y T - ) 1

T U rwou, IS AN

USSR/Physics of the Earth - Geophysical Prospecting, 0-5 <
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 36468

Author: Veshev, A. V., Foklo, A, F., Ivanov, V. K., Semenov, A. 8.

Institution: None
Titlet Bxperimental Work on Dipole Profile Tracing

Original _ .
Periodical: Ggofizicheskiye metody razvedkl, Moscow, Gosgeoltekhizdat, 1955,
3-18

Abstract: Experimental work was performed in a water tapnk measuring 2 x 2 x
1.5 m. The obgsmations were made on the following modelss (1) X
conducting sphere (aluminum sphere with & radius of 3 am); (2) B
conducting plate (duraluminum plate measuring 20 x 20 x 0.4 cm);
(3) 2 conducting plates of the same materisl and size; (4) 2 non- e
conducting plates (glass plates of the same size); (5) 2 plates, S
one conducting the ovher not; (6) step-like coptact of 2 medium .
(dinedral right angle made of plywood)s (7) conducting plate in e
the presence of & step-like contact (vein of ore near & fault). I

: mommamanmmnnsesssses s g i 1A objects . Wha'"t"fxfé.k'e’é"fﬁ’é"b\ﬁ"\’éﬁ"mtﬁlﬁeﬁ?'DY‘QIPU-W """"""""""" | '
profile tracing gubstantially different ig the presence of ad- REE
ditional extreme and the high extent to which the lines are cut i _

%
t
|

lous zones tover conducting and ponconducting
APPROVEDEEQ&@%@?EM&%RMS% aegﬁ-mmwiwgdogignoooz-g"

greater in dipole curves than in curves obtained by com ne
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USSR/Physics of the Earth - Gesphysical Prospecting, 0-5
Abst Journal: Referat Znur - Fizika, No 12, 1956, 36468

Abstract: profile tracing of the same object. The results obitained make it
possible to recommend extensive testing of %he dipole profile
tracing under field conditions. One must bear in mind in this
case thet in addition to ore objects, there will be disclosed
also sharp anomalies and irregularities of the containing rocks,
which can also be used for detailed mapping. What makes the
method of dipole profile tracing difficult to employ 1s the need
for good grounding devices, particularly in the supply circuit,

o for otherwise the difference of potentials that is to be measured
D will be too small. Dipole profile tracing offers promlsing pros-
S ' pects because of the possibllity of employing alternating current

in this case.
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IVANOV, V.K. (Sverdlovsk)
—— 1 blems. Mat, sbor, 61 (103) no,2:211-223
ﬁpr?ggmy posed proble (MIRA 16310)
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GLUSHENKO, N.V.; IVANOV, V.K.; LAPKIN, I.Yu.; PODOBA, B.G.; SHCHEGOLEV, A.K.

Flora of the red sill in the Schwegerina strata of the Donets

'\'Ei _"'-- Permian. Dokl.AN SSSR 145 no.1:l57-159 J1 ‘*62. (MIRA 15:7)
- i. Ukrainskiy filial Vsesoyuznogo nauchno-issledovatel?skogo
l instituta prirodnogo gasza. Predstavleno akademikon A.L.Yanshinym.

(Bakhmit region--Paleobotany, Stratigraphic)

1] I i
(58 N} GTER AT R GTi XHI
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AU‘I’HO"{ Kushch, E. V. $ Ivanov, Vo K. i Denisov, Ye. L,

TI LE:  Draw plate with- ndjustable roll secticm f‘or drawin
tion tubinﬂ ,{’,, . : :

SOURGE. Tsvutny*ya metally*, no. 6, 1963, 81.-85

TOPIC TAuS- drau plates, rell sections, tubing
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TITIE: Machanism of corrosion /of carbon steels. in lithium /
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SOURCE: Moscow. Inzhenerno=fizicheskiy institut. Motallurgiya i metallovedeniye

chistykh metallov, noe 5, 1966, 151=162 .

TOPIC TAGS: intergranular corrosion, carbon s*oel, lithium ° I

ABSTRACT: Thermodynamic calculations show that at a temporature at least up to 723°C,
when carbon is prosent in the steel in tho form F03C, there is the possibility of the
following reaction between 1lithium and cementite:

21i(1iq) + 2FeBC(solid) = Li,C,(solid) + 6Fe(solid) )
The article reviews a gréat number of data from the literature and comes to the
following overall conclusionse 1) At temporatures up to 723°C, corrosion failure of
carbon steels in lithium is bound up with the reactive ponotration of the lithium into
the steel as a result of reaction with cementite by Equation (1), The forming lithium
carbide then dissolves in the liquid lithium, and the carbon content in the corroslon
zone decreases. 2) The liquid phase forming in the corrosion zone during the
dissolution of IAZCZ in the lithium should promote the development of diffusion
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processes for the penetration of lithium into the steel as tho elimination of carbon
1in the corrosion zone decreases. 3) The formation of lithium carbide and its
subsequent dissolution is accompanied by an increase in volume, The stresses which -
develop as a result of this lead to plastic deformation of the corrosion gone.

L) T™e differences in the volume changes on the surface and in the depth of the .-
corrosion zone lead to the development of a state of complex stress in the samples
vwhich exerts an effect on the course of the corrosion process and the form of the
diffusion ocurves of the lithium, "Engineor Chang, Chia=shou participated in the
work.!" Orig, art, has: 3 formulas, 7 figures and 5 tables.
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IVANOV, V.K., doktor sel'skokhozyaystvennykh nauk

Ways of increasing sunflower yields in the southern Ulcraine.
Zemledelie 7 no.3:71-75 Mr '59, (MIRA 12:4)

1. Khersonskiy sel'skokhozyaystvennyy institut.
(Ukraine—Sunflowers)
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» IVANOV, V.K,, doktor sel'skokhozyaystvennykh naui

Irrigation during the vegetative period and its aff
ect on cast
bean yields, Dokl. Akad, sel'khoz. 24 no,11:19-23 59 (Hlﬁislgl:.})

1, Khersonskiy sel'skokhosyaystvennyy institut, Pradstavlena

akademikom V, 8, Pustovoytom,
(Castor bean) (Irrigation farming)
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IVANOV V.K., prof,, doktor sel’®skokhozyaystvennykh nauk
Cultivation of the castor-oil plant in the Ukraine. Zemledelie
24 no.l:50-53 Ja ‘'é62. (MIRA 15:2)

-~

1. Kharsonskly sel'skokhozyaysivennyy institut.
(Ukraine--Castor-oil plant)
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IVANOV, V. K.

r_"_—~ -
Balancing relationships bstweem precipitation in Westerm Siberia
and the Ukraine in dry years. Metesor. i gldrol, mo,l1:37-40
Ja 163, (MIRA 16::1)

1, Omskiy sel'skokhosyaystvenmyy inmstitut.

(siveria, Western—Rain and rainfall)
(Ukraine—Rain and rainfall)
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